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CLINICAL STUDIES OF DRUG ADDICTION 
II. “ROSSIUM” TREATMENT OF DRUG ADDICTION 


By C. K. Himmenspacu, Passed Assistant Surgeon, United States Public Health 
Service, United States Public Health Service Hospital, Lexington, Ky., with a 
report on the Chemistry of “Rossium”’ by Lynpon F. Smatu, Ph. D., Con- 
sultant in Alkaloid Chemistry, United States Public Health Service, University of 
Virginia, University, Va. 


Despite many valuable clinical and laboratory studies of drug 
addiction, the fundamental question as to its true nature has not yet 
been answered. The purpose of the studies of drug addiction being 
undertaken by the United States Public Health Service is to acquire 
fundamental knowledge of this condition so that its treatment may 
be placed on a more rational basis. The problem is being attacked by 
means of laboratory studies involving the correlation of simultaneously 
executed physiological, biochemical, psychological, and psychiatric 
investigations, and through clinical studies of the abstinence syndrome 
and of the effect of various therapeutic agents on it. The purposes of 
this report are (1) to present an improved clinical method for evalu- 
ating the abstinence syndrome, and (2) to present the results of a 
study to determine the value of ‘“‘Rossium”’ in the treatment of drug 
addiction. 

The use of ‘‘Rossium”’ in the treatment of drug addiction is based 
on the “anaphylactic theory of morphinism”’ advanced by Ostromis- 
lensky (/). That author believes that withdrawal signs and symptoms 
represent a state of anaphylactic shock, and that relapse following 
successful withdrawal treatment is due to a “‘post-anaphylactic 
state” (2). Ostromislensky recommends ‘“Rossium”’’ as an effective 
drug for use in the treatment of drug addiction because, out of 54 com- 
pounds investigated for ‘“‘anti-shock’’ properties by him, this drug 
was found to possess the greatest activity with the least toxicity (/). 

Clinical use of ‘‘Rossium”’ was first reported by Raynor and Bauer 
(3), who administered it to 55 addicts during withdrawal. They felt 
that the abstinence phenomena exhibited by these persons were 
distinctly lessened by the use of ‘Rossium.” ‘“Rossium” was ad- 
ministered by them in combination with 6-grain doses of sodium 
amytal, 5-unit doses of insulin, 50-ce doses of 50-percent dextrose, 
and small doses of codeine. The Council on Pharmacy and Chemistry 
of the American Medical Association found ‘‘Rossium” not acceptable 


for ‘‘New and Nonofficial Remedies”’ (4). 
1 


iD. 2. 
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THE CHEMISTRY OF “ROSSIUM”! 
1, HISTORICAL 


The substance known under the trade name ‘‘Rossium”’ is designated 
chemically as bis-1-phenyl-3-methyl-5-pyrazolone. The formula is 
C.H;,;0.N,; the structural formula is— 





G, He N CO co N ~C oH. 
| > 5 ! 
| ‘J a |: | 
NA sf 
| | 


CH, CH, 


It differs from antipyrine and pyramidon not only in having a 
dimolecular formula, but in the location of the double bond and in 
the number and nature of the peripheral groups. These two drugs 
are, however, both derivatives of pyrazolone. 


CHE N | ie | _ CO 
mein, an CH Ae -N (CH), 
1 Cc 
CH 3 be ; 
Antipyrine Pyramidon 
(Phenylmethy]pyrazolone) (Phenyldimethyldimethylamino- 


pyrazolone) 


Bis-phenylmethylpyrazolone was first prepared by Ludwig Knorr 
in 1883 (Ber. deutsche chem. Gesell., 16: 2597 (1883)), but was as- 
signed the incorrect formula C..H,;,ON,. In his next publication on 
the subject (ibid., 17: 2044 (1884)) Knorr published the correct 
formula, C.,H,;,O.N,. Knorr’s method of preparation, which probably 
is still the simplest route.to the compound, consists in heating one part 
of ethylacetoacetate with two to three parts of phenylhydrazine, main- 
taining in vigorous ebullition until the mixture sets to a crystalline 
mass. When this is washed well with alcohol, pure white crystals of 
bis-phenylmethylpyrazolone are obtained in good yield. The reaction 
takes place through condensation of phenylhydrazine with acetoacetic 
ester, followed by ring-formation with loss of ethyl alcohol, yielding 


1 By LYNDON F. SMALL, Ph. D. Consultant in Alkaloid Chemistry, U. S. Public Health Service. 
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1-pheny]-3-methyl-5-pyrazolone. This is oxidized by the excess of 
phenylhydrazine to the dimolecular product. 


‘8 i ' 
C,H.NH COOC, H, CoHe NIH} COL OCH, 


N H, 7 \ ft 


Pheny] hydrazine 





H 3 
3 
Ethylacetoacetate Phenylhydrazine ethylacetoacetate 
CyHEN co C,H, N co ¢ 
| | ; | + CH.NHNH, 





N CH ee. 
Wy? a he 








3 3 
1-Pheny]-3-methy]-5-pyrazolone Phenylmethylpyrazolone 
G he i [ : C.H, 
~\ Fu he fo + C,H.NH, + NH, 
I 1 Aniline Ammonia 
H, CH, 


Bis-phenylmethylpyrazolone 


Bis-phenylmethylpyrazolone does not melt or decompose until tem- 
peratures considerably above 300° C. are reached. It is practically 
insoluble in almost all media except boiling alcohol or hot ammonia, 
but is readily soluble in alkali. A very characteristic reaction, used 
for identification by Knorr and most of the investigators cited below, 
is the easy oxidation to an intense indigo blue product, ‘‘Pyrazol-blue.”’ 
This oxidation takes place readily with ferric chloride, chloroplatinic 
acid, bromine water, nitric acid, nitrous acid, chromic acid, ete. 

Pyrazol-blue is— 


CHE " iain CH, 
N C=C N 


4 \4 
| 
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Two other important methods of identification of bis-phenylmethyl- 
pyrazolone were published by Bender (Ber. deutsche chem. Gesell., 
20: 2747 (1887)), and by Autenrieth (ibid., 29: 1653 (1896)). The 
first of these is the reaction of bis-phenylmethylpyrazolone with bro- 
mine, to give the compound C..H.2,0,N,Br, of melting point 217° C. 
The second is the reaction of bis-phenylmethylpyrazolone in its tau- 
tomeric form with acetic anhydride, benzoyl chloride, or benzene- 
sulphony! chloride, to give characteristic diacetyl (m. p., 132°-134°), 
dibenzoyl (m. p., 189°-190°), or dibenzenesulphonyl (m. p., 190°) 
derivatives.” 


II, EXPERIMENTAL 


The empirical formula and chemical name given in the manufac- 
turer’s literature for ‘‘Rossium” correspond to the above-described 
bis-phenylmethylpyrazolone. It seemed desirable, nevertheless, in 
the absence of any more specific information concerning the chemical 
structure of “Rossium’”’, to make certain that it is identical with 
bis-phenylmethylpyrazolone. 

Five grams of ethylacetoacetate and 15 grams of phenylhydrazine 
were heated (oil bath temperature 170°-200° C.) under a reflux con- 
denser for 1 hour. The crystalline mass was filtered and washed well 
with alcohol. Yield, 4.5 grams, sparkling pure white crystals. No 
attempt was made to increase this yield. The bis-phenylmethy]- 
pyrazolone so obtained was compared with the ‘“‘Rossium” from two 
0.5 gram capsules of the commercial product. 


Rossium Bis-phenylmethylpyrazolone 

1. Treated with ferric chloride and 1. Treated with ferric chloride and 
chloroform; Pyrazol-blue. chloroform; Pyrazol-blue. 

2. Dilute nitric acid and chloroform; 2. Dilute nitric acid and chloroform; 
Pyrazol-blue. Pyrazol-blue. 

3. Soluble readily in dilute sodium 3. Soluble readily in dilute sodium 
hydroxide. hydroxide. 

4. Addition of bromine water and chloro- 4. Addition of bromine water and chloro- 
form to the alkaline solution gives form to the alkaline solution gives 
Pyrazol-blue. Pyrazol-blue. 

5. Addition of sodium nitrite to the 5. Addition of sodium nitrite to the 
alkaline solution, then sulphuric alkaline solution, then sulphuric 
acid and chloroform, gives Pyra- acid and chloroform, gives Pyrazol- 
zol-blue. blue. 


2 Other references on the preparation of bis-phenylmethy!pyrazolone are as follows: 
Knorr: Liebig’s Annalen, 238: 167 (1887). 

Knorr: Ber. deutsche chero. Gesell., 22: 160 (1889). 

Sprague: J. Chem. Soc., London, 59: 329 (1891). 

Paal and Hartel: Ber. deutsche chem. Gesell., 30: 1996 (1897). 

Weems: Am. Chem. J., 16: 584 (1894). 

Himmelbauer: J. prakt. Chemie, (2) 54: 185 (1896). 

Michaelis, Rademacher, and Schmiedekampf: Liebig’s Annalen, 354: 55 (1907). 
Wolff and Thielepape: Liebig’s Annalen, 420: 275 (1919). 

(Literature since 1919 not covered.) 
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Rossium 


acetic anhydride 15 minutes gives 
a beautifully crystalline compound 
of m. p. 137.5°-138°; yield 0.48 g, 
no depression in mixed m. p. with 
diacetyl - bis- phenylmethylpyrazo- 
lone. 


Bis-phenylmethylpyrazolone 


6. Boiling 0.5 g of Rossium and 3 ce of 6. Boiling 0.5 g of bis-phenylmethyl- 


pyrazolone with 3 cc of acetic 
anhydride gives diacetyl - bis - 
phenylmethylpyrazolone, as de- 
scribed by Autenrieth; yield 0.50 g. 
It crystallizes from the same sol- 
vents as ‘‘diacetylrossium’’, melts 








at 137.5°-138°, and the mixture 
with ‘‘diacetylrossium” melts at 
137.5°-138°. 


These tests, especially the properties of the diacetyl derivatives, 
establish beyond any doubt the identity of ‘‘Rossium” and the bis- 
phenylmethylpyrazolone of Knorr. 





DEFINITIONS 


Since some confusion exists as to the significance of certain terms 
used in describing the various phenomena of addiction, the follow- 
ing conceptions are presented to facilitate uniform interpretation of 
this report: 

Addiction to any of the known phenanthrene derivatives of opium 
(morphine, heroin, dilaudid, codeine, etc.) differs from addiction to 
other drugs in that it embraces three intimately related, but quite 
distinct, phenomena: namely, tolerance, habituation, and dependence. 

“By tolerance is meant the gradual decrease in the effect produced by 
repeated administrations of a drug; or, conversely, a gradual increase 
in the dose necessary to produce the same effect as did the initial 
dose” (5). It is probably true that tolerance ultimately becomes of 
such magnitude that the effect of the initial dose cannot be reproduced 
by excessive doses. The mechanism of tolerance is not known. 

By habituation is meant the psychical phenomenon of adaptation to 
the repetition of an effect. Habituation to the phenanthrene deriva- 
tives of opium is probably more intense than other forms of habituation. 
In a sense, habituation represents psychical dependence. 

Dependence is the term used to denote the distortion of normal 
physiologic processes which results from prolonged abuse * of mor- 
phine derivatives, and which is manifested by the necessity for the 
presence of an adequate amount of one of these drugs in the body for 
the maintenance of physical normality. The presence of dependence 
can be established only by the appearance of the characteristic 
syndrome of abstinence phenomena subsequent to withdrawal of 
drugs capable of maintaining dependence. In a sense, dependence 

3 The term “abuse”’ is employed here because it is felt that some phenanthrene derivatives of opium may 


be regularly administered in amounts not in excess of the clinical requirements without tending to induce 
dependence (6). 
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represents physical habituation. Since dependence to drugs other 
than the phenanthrene derivatives of opium has not been satisfactorily 
demonstrated, it is probably safe to consider dependence as peculiar 
to this group of narcotics. 

Experience would lead one to believe that dependence is never 
complete; that it develops slowly in the human being, reaching a zone 
of about maximal intensity, in the uninitiated, in approximately 6 
months; that it gains in intensity quite slowly after reaching this 
level; and that its development is favored more by regularity and 
rhythmicity of administration than by the amount of the drug abused, 
or the route of its administration. The rhythm most suitable to the 
development and maintenance of dependence would be based on 
the duration of action of the particular morphine derivative employed. 

Although dependence is always accompanied by tolerance, and 
usually by habituation, the intensity of these latter phenomena may 
be quite disproportionate to that of the former. Failure to appreciate 
this seeming paradox has led to erroneous conclusions as to the 
efficacy of some therapeutic agents against abstinence. In the prosecu- 
tion of these studies this source of error has been obviated by demon- 
strating the presence of marked dependence in all cases prior to the 
initiation of study and treatment. Thus in only 19.08 percent of the 
patients admitted to this hospital for denarcotization during the past 
9 months was dependence of sufficient intensity for study purposes. 

The studies reported here are concerned only with dependence as 
manifested by the appearance of abstinence phenomena subsequent to 
abrupt withdrawal of morphine, and the effect of certain forms of 
therapy on this syndrome. 


EVALUATION OF ABSTINENCE 


Before any form of withdrawal therapy can be considered of value, 
it must demonstrate its ability to reduce effectively the intensity of 
the abstinence syndrome. The most reliable method for determining 
the efficacy of therapy directed at amelioration of abstinence phenom- 
ena would be a thoroughly quantitative one. However, since the 
abstinence syndrome consists of such a large and varied group of 
‘signs and symptoms, and since these are subject to individual varia- 
tion, no sufficiently comprehensive, thoroughly quantitative system 
has been developed thus far. 

One of the early attempts to evaluate abstinence for the purpose 
of determining the effect of therapy is that found in The Report of 
the Mayor’s Committee on Drug Addiction (7). The following ex- 
cerpts from that report describe the system adequately (p. 440): 
“* * * the symptoms taken as giving the best index of the actual 
condition were: (1) Gastro-intestinal symptoms, consisting of nausea, 























aera! = 
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vomiting, abdominal cramps and diarrhea; (2) muscular symptoms, 
consisting of aches and twitchings; (3) restlessness, both physical and 
mental; (4) prostration, subjective and objective * * * (p. 493). 
* * * Each of these symptoms were graded as far as possible on 
the symptoms sheet * * * as: 0, absent; moderate, one cross 
(+); marked, two crosses (+-+-); excessive, three crosses (+++) 
* * * (p. 494). * * * By adding up the total number of 
crosses, from the different patients’ symptom sheets, on identical days 
of treatment, it was possible to compare the withdrawal symptoms of 
any group of patients with those of any other group composed of a 
similar number of patients who received a different treatment.’’ The 
obvious weaknesses of this system are that (1) many abstinence 
phenomena are not included, (2) subjective manifestations are in- 
cluded, (3) no measurable signs are used. 

The system of abstinence evaluation presented in the report of 
Raynor and Bauer (3) is of somewhat broader scope than that of the 
Mayor’s Committee, but the same criticisms apply to it. Symptom- 
atology was recorded by them, only during the first 4 days of absti- 
nence, as follows: Vomiting, mild; vomiting, severe; diarrhea; cramps 
in stomach; poor appetite; restlessness; sleeplessness; excess sleep; 
watery eyes; sniffling; and pains in legs. 

The completely objective system for evaluation of abstinence 
described in previous reports (6, 8, 9) is based on the recording of signs 
of abstinence observed in successive 8-hour periods during the first 10 
days following withdrawal. The intensity or degree of abstinence is 
determined by grouping the signs as follows: 


Mild (+) Moderate(+ +) Marked (+++) Severe (++4++) 
Yawning Gooseflesh Insomnia Emesis 
Lacrimation Dilated pupils Restlessness Diarrhea 
Rhinorrhea Anorexia Hyperpnea Weight loss (5 pounds 
Perspiration Muscle tremor Elevation of blood in 24 hours) 
pressure 


The signs of abstinence, including some not listed above, may be 
divided into those which represent measurable physical deviations 
from nonabstinent levels and those which are either not measurable, 
or not accurately measurable: 





Nonmeasurable signs 
Yawning 
Lacrimation 
Rhinorrhea 
Perspiration 
Gooseflesh 
Dilated pupils 
Muscle tremor 
Insomnia 
Restlessness 
Emesis 
Diarrhea 

119219—37——_2 


Measurable signs 


Body weight loss 
Hyperpnea 
Hyperglycemia 

Fever 

Anorexia 

Elevated blood pressure 


Elevated basal metabolic .rate 
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In the present modification of the objective system of abstinence 
evaluation, the nonmeasurable signs are left in their respective 
positions as regards degree. Mild and questionable signs are not 
recorded. Sneezing is considered to be a manifestation of rhinorrhea. 
Insomnia is not scored unless the total hours of sleep observed in a 
24-hour period have been reduced to at least 50 percent of the mean 
nonabstinent amount. Insomnia is kept in the group of nonmeasur- 
able signs because sleep is not accurately measurable by observation; 
and since patients undergoing withdrawal are inclined to sleep on the 
floor, in chairs, etc., as much as in bed, sleep-recording apparatus is 
not applicable to this study. 

Emesis and diarrhea are kept in the group of nonmeasurable signs, 
because experience has shown that they cannot be measured with 
absolute accuracy. The recording of two or more observed vomiting 
spells or three to five loose bowel movements in a 24-hour period is 
scored ‘‘Marked (+++) abstinence’’; more than these amounts are 
considered ‘‘Severe (++-+-+-) abstinence’’. 

To the measurable signs have been assigned certain quantitative 
limits of deviation which experience has shown to be consistent with 
particular degrees of abstinence: 


be conan thee 
Moderate Marked Severe 
Body weight loss (percent) --_-- 3 to 4 4 to 5 More than 5 
Hyperpnea, per minute increase. 3 to 4.5 4.6 to 6 More than 6 
Hyperglycemia, mg elevation... 10 to 15 16 to 20 More than 20 
Fever, °C, rectal temperature 

CN ae 0.3 to 0. 45 0. 46 to 0.6 More than 0. 6 
Anorexia, percent reduction cal- 

Gent sue. ce ok 20 to 40 41 to 55 More than 55 
Elevated B. P., mm of Hg___-_ 5 to 10 11 to 15 More than 15 
Elevated B. M. R., increase 

I a 10 to 20 21 to 30 More than 30 


Since most of the measurable signs exhibit slight latency in onset, 
and since clinical recovery is much more rapid than the return of 
these values to their respective nonabstinent levels, their evaluation 
significance is limited to the second, third, fourth, and sometimes the 
fifth days of abstinence. The chief purpose served by such use of the 
measurable signs is to check on the accuracy of evaluation by means 
of nonmeasurable signs only. It is felt that the use of this semi- 
quantitative system constitutes a definite improvement, because it 
practically eliminates the personal factor and greatly reduces the 
chance of successful misrepresentation by a patient. The use of these 
quantitative measures is limited, of course, to addicts who are other- 
wise normal. 

In the application of this system the primary score for a particular 
day is made on the basis of the nonmeasurable signs alone. If the 
majority of the measurable signs are consistent with this score, it 
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becomes permanent. However, if the majority of the measurable 
signs do not substantiate the primary score, the permanent score is 
obtained by averaging the mean score of the measurable signs with 
the primary score. 

METHODS 


Control of the patients under study and of the conditions necessary 
to reliable investigation were accomplished by means of effective 
physical isolation of patients from the general institution population 
and through the maintenance of continuous observation and super- 
vision by especially trained civilian personnel. The introduction of 
contraband was prevented by these measures. 

The only patients accepted as subjects for these treatment studies 
were those newly admitted patients in whom addiction was active 
and who were otherwise essentially normal. The presence of depend- 
ence, in each case, was established prior to transfer from the receiving 
to the research ward, by the demonstration of at least ‘‘Marked 
(+++) abstinence” within 30 hours after the last dose of narcotic 
taken before admission. All cases accepted were then stabilized on 
morphine sulphate. The period of stabilization was usually 2 weeks. 
Stabilization was effected by first administering about one-half of the 
claimed dosage and then adjusting the daily dose to the amount actu- 
ally required for the prevention of any objective evidence of absti- 
nence. The total daily morphine requirement was divided into four 
approximately equal doses, which were administered subcutaneously 
at 6a. m., 11 a.m.,5 p.m., and 10 p.m. During the stabilization 
period, base-line data were obtained on the following: 

. Body weight, stripped, at about 7 a. m. 

. Blood pressure, supine, at about 6:45 a. m. 

. Basal metabolic rate, at about 8 a. m. 

. Blood sugar, blood drawn at about 7:15 a. m. 

. Physical examinations for evidence of abstinence at 7 a. m., 1 p. m., and 
7 p. m. 

6. Rectal temperature, pulse, and respiratory rates at same times as no. 5. 

7. Caloric intake, total daily. 

8. Sleep, total hours observed (observations every 30 minutes). 


ort, WN 


Patients were required and observed to remain quiet in bed for at 
least 10 minutes prior to blood pressure, temperature, pulse, and 
respiration determinations and venipuncture. Similar quiet for at 
least 45 minutes was required before basal metabolic rate determina- 
tions. Meals were served at about 8:30 a. m., noon, and 5:30 p. m. 
No food was permitted between meals. No smoking was permitted 
between the hours of 5 and 9 a. m., 12:30 and 1:30 p. m., and 6:30 
and 7:30 p. m. 

The cases were divided into four groups: 

Group I, or controls, received no medication during the abstinence 
period (10 cases). 
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Group I] was treated during abstinence with ‘“‘Rossium”’ only (10 
cases). 

Group III was treated during abstinence with ‘“‘Rossium” and 
certain therapeutic adjuncts (q. v.) (9 cases). 

Group IV was treated with the adjuncts used in group III, but 
received no ‘“‘Rossium’’ (10 cases). 

Such a division makes it possible to compare the effects of ‘Ros- 
sium”, ‘‘Rossium’’ with adjuncts, and adjuncts without “Rossium”’ 
on the abstinence syndrome, and to determine their efficacy by com- 
paring them with control cases who receive no medication during 
abstinence. 

The total daily doses of morphine sulphate administered to these 
groups during stabilization were as follows: 


Mean Range 

Gram Gram 
aS dad. cttw a ccaawahuuencap caine 0. 39 0. 25 to 0. 6 
I PE oe ai tice weduasokuake ues . 262 .20 to .4 
Group III. “‘Rossium”’ and adjuncts---------.-.----- . 283 .1i to .4 
i, nek iis aint th guihin he Robbie ah . 350 .20 to .5 


Eight of the control cases were studied at another institution, 
where the study conditions were identical in all respects except that 
the diet was more restricted and less appealing. 

‘“‘Rossium”’ was administered by mouth for 2 days before and the 
first 4 days after withdrawal in groups II and III. The total daily 
dose of “Rossium”—0.5 gram per 10 pounds of body weight (0.11 
gram per kilogram)—was divided into four approximately equal por- 
tions and given at 6 a. m., 11 a.m.,5p.m.,and10p.m._ In instances 
of emesis, full doses were readministered when intact capsules could 
be demonstrated in vomitus; half doses were readministered when 
capsules had been dissolved prior to emesis, but could be detected 
in the vomitus. Patients were observed to swallow all oral medi- 
cation administered. 

The therapeutic adjuncts administered to groups III and IV were 
of the same nature as those employed by Raynor and Bauer (8). 
However, since the object of dextrose phleboclysis is to combat water 
loss as well as starvation, 1 liter infusions of 10-percent dextrose were 
administered instead of 50 ce of 50 percent dextrose. Part of the 
dextrose administered was made up in Hartman’s solution, for it was 
felt that the salt loss through emesis, diarrhea, and perspiration 
should be treated also. Insulin was administered subcutaneously, 
usually at the conclusion of each dextrose phleboclysis. Because of 
its shorter action, calcium ethyl-isopropyl barbituric acid (Ipral) was 
given instead of sodium isoamyl-ethy! barbituric acid (sodium amytal). 
The average amounts of these adjuncts administered to groups III 
and IV during the first 4 days of abstinence are as follows: 
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NE NE ee: | 1 2 | 3 4 
ON Se SK, Bae II | Iv | ur | Iv | mI liv | mm | IV 
| | | | | 
‘ate ate sepals ends wien pio-spamaegsone 
} j 
Liters of 10 percent dextrose in water.............--- | 0.7! 10] 08/123] 1.0] 1.0] 06] 1.0 
Liters of 10 percent dextrose in Hartman’s...........| 0.2/ 0.1) 0.7 0.7 0.5| 0.6/0.45!) 0.3 
Insulin, units.......- GA ere 10; 1) 2} 19) 15) 16] 10; 13 
Te ee NTS RE RIES PR Ca 200 | 255| 200} 283 | 250| 280; 280] 275 





In addition to the above listed therapeutic measures, flow baths 
and massage were administered from time to time for the relief of 
muscular aches and restlessness, as indicated. The cases receiving 
adjuncts without ‘‘Rossium” (group IV) were given capsules con- 
taining 2 grains of creta preparata at the same time intervals that 
“‘Rossium” had been given in groups II and III. 

Withdrawal of morphine was abrupt in all cases, and complete in 
most.‘ Not more than eight patients were under study at any time. 
Cases were withdrawn separately at not less than 3-day intervals. 
The above listed observations were continued through the tenth day 
of abstinence in most cases. 

RESULTS 


The essential data of the four groups studied are presented graphi- 
cally (fig. 1), comparing in nine respects the daily group mean changes 
from addiction means which occurred following withdrawal of mor- 
phine. These data were obtained in the following manner: The ad- 
diction mean values were obtained in all cases by taking the averages 
of the determinations made over periods of not less than 10 consecu- 
tive days during stabilization. Then, using case addiction means, the 
daily deviations which occurred during abstinence were determined 
for each case. Finally, the group addiction means and the group 
mean daily deviations which took place following withdrawal were 
determined. These data form the basis of the abstinence graphs, the 
zero points in all instances being the group addiction means. The 
data on caloric intake and body weight are shown as percentage 
changes. Basal metabolic rate, respiratory rate, rectal temperature, 
systolic and diastolic blood pressures, and blood sugar data are 
shown as the actual abstinence changes. The respiration and tem- 
perature values used were the averages of the three determinations 
made each day. 

The numerical group data, together with their mean deviations, are 
presented in table 1. Here again, weight and caloric intake data 


4 Six of the cases in group II (Rossium) were given 15 to 25 mg morphine sulphate subcutaneously on the 
fourth or fifth day of abstinence. 
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during abstinence are shown as percentage changes from addiction 
means. The remainder of the data is shown as the actual changes 
which occurred during abstinence. No data are shown for weight 
and blood sugar on the first day of abstinence, for these determinations 
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were made less than 12 hours following withdrawal, and hence are of 
little real significance. The same consideration probably applies to 
basal metabolic rate and systolic and diastolic blood pressure. Unless 
indicated by a minus (—) sign, the abstinence values represent in- 
creases over the addiction values. 
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Degree of abstinence.-—The data presented under ‘‘Degree’’ represent 
the total or composite picture of the abstinence syndrome as described 
under ‘Evaluation of abstinence.” There were no observable dif- 
ferences in the abstinence syndromes exhibited by the four groups 
studied. This means that neither “Rossium” nor the adjuncts, 
separately or in combination, were of any demonstrable therapeutic 
value in the treatment of the deprivation phenomena which follow 
abrupt withdrawal of morphine from addicts who have acquired 
physical dependence upon morphine. 

Caloric intake-—Groups III and IV did not show as profound 
depressions of caloric intake as did groups I and II. This is obviously 
due to the added caloric value of the dextrose administered to these 
groups during abstinence. The influence of dextrose phleboclysis on 
the percentage depression of caloric intake during abstinence in 
groups III and IV is shown in table 2. 


TABLE 2.—Influence of dextrose phleboclysis on the percentage depression of caloric 
intake during abstinence in groups III and IV. 
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GROUP II | 

(a) Percent depression of caloric intake--.........--- 32 | 48 44 | 33 27 

(6) Percent caloric value of dextrose. .............-- 9 | 22 19 | 14 4 
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Groups IT, III, and IV showed a tendency to more rapid recovery 
of caloric intake from the third to ninth days than group I. This is 
felt to be due to the aforementioned attractiveness of the diet available 
to these groups. All groups were at approximately the same level on 
the tenth day of total abstinence. 

Body weight —The differences in body weight loss observed between 
the third and ninth days of abstinence would seem devoid of signifi- 
cance when interpreted in light of remarks under ‘Caloric intake.’ 
At the tenth day of total abstinence no remarkable differences in 
extent of weight loss were present. 

Basal metabolic rate—During the early part of abstinence it is 
doubtful that any of the figures represent true basal metabolic rate, 
because it is virtually impossible for any individual, at this time, to 
maintain the absolute quiet necessary to make this determination. 
Hence, the early abstinence basal metabolic rates must be considered 
as being relatively excessive. From the fourth day on, however, the 
data are felt to be valid. Basal metabolic rate determinations were 
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made on only three cases of group II. The depicted curves from the 
fourth to the tenth day show no remarkable group differences. 

Respiratory rate—There were no significant differences in the 
abstinence hyperpnea exhibited by the four groups studied. 

Rectal temperature—The control group exhibited slightly greater 
fever than the treated groups from the third to the ninth days of 
abstinence; otherwise no significant differences were observed in the 
four groups studied. 

Systolic blood pressure-—Except that the control group showed 
greater recovery on the tenth day, no significant differences in eleva- 
tion of systolic blood pressure during abstinence were seen in the four 
groups studied. 

Diastolic blood pressure.—In general, the elevation of diastolic blood 
pressure showed the same trend in the four groups. However, the 
“scatter” is seen to be quite extensive when compared with the other 
measurable abstinence signs. Groups II and III showed less pro- 
nounced diastolic blood pressure changes than groups I and IV. 
This might have been due to the action of ‘‘Rossium.”” The ‘scatter’ 
effect might be due either to the greater source of error in measuring 
diastolic blood pressure, or to this measure being less constant in its 
abstinence deviation than the other measurable signs. 

Blood sugar.—Groups I and III showed more extensive hypergly- 
cemia than group IV. No data were obtained on group II. The 
significance of hyperglycemia is being made the subject of more 
intensive investigation. At present no explanation of the observed 
differences can be offered. 

DISCUSSION 


Since the findings of this study do not support the claims made for 
‘‘Rossium”’ in the treatment of drug addiction, it is felt that a discus- 
sion of certain aspects of the reports upon which these claims were 
based is indicated. 

Clinical use of this drug was preceded by the presentation of the 
Anaphylactic Theory of Morphinism by Ostromislensky (1). ‘his 
theory is based on the fallacious premise that “* * * the condition 
of the human being during morphine withdrawal is identical with the 
condition of animals during anaphylactic shock” (1). A comparison 
of the signs and symptoms of these two conditions will show that they 
have nothing in common. Also, the statement is made that “Every 
normal] individual who injects morphine daily becomes a morphine 
addict within 20 to 25 days on the average” (1). The inference is 
given that dependence may not be present on the nineteenth day, but 
on the twentieth day it suddenly appears in full force. There is, of 
course, no such sudden development of dependence. Dependence 
develops gradually and may start before the twentieth day or may even 
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be delayed several months. I have controlled pain with morphine, in 
a few individuals suffering from cancer, for 40 to 75 days without being 
able to demonstrate the development of dependence in them (6). 
Furthermore the statement is made (/, 10) that the administration of 
0.0001 gram of morphine sulphate to a “cured’’ addict is sufficient to 
readdict him, and that “If the ex-addict does not resume daily injections 
of the opiate, he will inevitably undergo, within a few days, all the 
severe withdrawal symptoms which he experienced during his previous 
treatment” (11). This statement advanced in support of the 
“anaphylactic theory” of morphinism is rather remarkable in view of 
the fact that therapeutic doses of morphine have been administered to 
hundreds of “‘cured” addicts at the United States Penitentiary Annex, 
Fort Leavenworth, Kans., and at the United States Public Health 
Service Hospital (formerly U. S. Narcotic Farm), Lexington, Ky., 
without causing readdiction. No experimental proof is offered in 
support of the anaphylactic theory of morphinism. The experi- 
mental proof offered in support of the so-called “anti-shock”’ action of 
“Rossium”’ is based on two reported animal studies, one of which 
failed (12). 

“Rossium” was given its first reported clinical trial by Raynor and 
Bauer (3). They administered it to 55 individuals who voluntarily 
presented themselves for treatment of drug addiction. No meution is 
made of the demonstration of dependence in any of the cases treated; 
apparently these authors assumed that dependence is present in all 
addicts. It should be reemphasized that in only 19.08 percent of 
addicts admitted directly to the United States Public Health Service 
Hospital during a 9-month period was dependence sufficiently intense 
for study purposes. It would seem quite probable that this source of 
error influenced the study reported by Raynor and Bauer. 

Although the favorable results claimed by Raynor and Bauer 
were credited to the use of ‘‘Rossium’’, the fact that it was used 
in conjunction with intravenous dextrose, insulin, sodium amytal, 
and codeine argues against any specific action of ‘‘Rossium”’ on the 
abstinence syndrome. In view of the fact that this study did not 
demonstrate the value of such a combination of agents, a discussion 
of the merits of each of them is indicated. The use of codeine by 
Raynor and Bauer probably had some influence on the results re- 
ported by them; for it is well known that codeine will reduce the 
intensity of abstinence, and that its judicious use constitutes one of 
the most widely accepted forms of abstinence therapy (7). The use of 
dextrose phleboclysis usually gives temporary subjective relief, but 
this study shows that even the liberal use of this procedure does not 
affect the intensity of the objective signs of abstinence. It has been 
demonstrated by the Mayor’s Committee (7) that barbiturates are 
without beneficial effect on the abstinence syndrome. Furthermore, 
there is no reason to believe that insulin has any ameliorative effect on 
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the abstinence syndrome, for Sakel (13) based the use of this hormone 
on the fallacious premise that insulin antagonizes epinephrine in all of 
its actions. There is no reason to suppose that the action of 
“Rossium” is enhanced by any of this group of therapeutic agents. 
Although the pharmacology of ‘‘Rossium” has not been reported, the 
sort of action one might expect from a compound of its chemical for- 
mulation would be of the same nature as that of pyramidon. Pyram- 
idon has been shown by the Mayor’s Committee to be of no value in 
the treatment of abstinence (7). 


CONCLUSIONS 


1. “Rossium” was found to be without demonstrable beneficial 
effect on the abstinence syndrome, whether administered alone or in 
combination with certain therapeutic agents. 

2. The therapeutic agents that have been recommended for use with 
‘‘Rossium” (dextrose phleboclysis, barbiturates, and insulin) were 
found to be without beneficial effect on the abstinence syndrome, 
except that dextrose phleboclysis usually gave temporary subjective 
relief. 
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